Systematic analysis reveals a lncRNA-mRNA co-expression network associated with platinum resistance in high-grade serous ovarian cancer.
Resistance to platinum-based chemotherapy is the major barrier to treating high-grade serous ovarian cancer (HGS-OvCa). To improve HGS-OvCa patient prognosis, it is critical to identify the underlying mechanisms that promote platinum resistance. The goal of the present study was to identify a lncRNA-mRNA co-expression network and key lncRNAs that predict resistance to platinum-based chemotherapy in ovarian cancer patients. By systematically analyzing the expression profiles of lncRNAs and mRNAs in HGS-OvCa samples from the Cancer Genome Atlas (TCGA), we revealed that lncRNAs play important roles in platinum resistance in HGS-OvCa patients and delineate a lncRNA-mRNA co-expression network in HGS-OvCa patients who exhibit platinum resistance. Within the platinum resistance-specific lncRNA-mRNA network, 35 lncRNAs and 270 mRNAs showed 124 significant lncRNA-mRNA co-expression relationships. Pathway analysis revealed that lncRNAs in the platinum resistance network may participate in platinum resistance by regulating metabolic pathways. Moreover, HGS-OvCa patients with low lncRNA RP5-1120P11.1 expression showed a poorer prognosis than those with high lncRNA RP5-1120P11.1 expression in TCGA dataset (P = 2.74 × 10-5, log rank test), which was also validated in the GSE63885 dataset (P = 0.0242, log rank test). Network and function analysis revealed that lncRNA RP5-1120P11.1 regulates many cancer-related signaling pathways, such as the PI3K-AKT signaling pathway (P = 1.02 × 10-5, hypergeometric test) and the Jak-STAT signaling pathway (P = 1.71 × 10-4, hypergeometric test). Particularly, lncRNA RP5-1120P11.1 expression is significantly positively correlated with ABCC10 gene expression (P = 3.89 × 10-3, Pearson correlation test). Both lncRNA RP5-1120P11.1 and ABCC10 were down-regulated in platinum-resistant HGS-OvCa patients, and RP5-1120P11.1 is located near ABCC10 on chromosome 6. Gene ABCC10 has been implicated in resistance to docetaxel treatment. The present study paves the way for investigating lncRNA functions in platinum drug resistance and identifying lncRNAs with prognostic and therapeutic potential in HGS-OvCa.